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Identification Description  

Definition and Intro duction  

A flood is a general and temporary condition of partial or complete inundation of normally dry 

land areas. Floods can damage low lying property indiscriminately, but to mitigate for future 

events, it is necessary to understand the source of flooding. Pierce County recognizes four 

primary flood sources: riverine, coastal, groundwater and urban. Riverine and coastal flooding 

bring an added risk of erosion that can damage structures and transportation corridors that are 

above the base flood elevation. 

Types  

Riverine hazards are when flood waters overtop the channel bank and extend into the floodplain. 

This behavior occurs on major rivers to small streams. Our interest in this section will be to 

describe the major river reaches in the county that have the capacity to do the most harm. This is 

not to discount that smaller creeks can still cause significant damage to a property. Riverine 

flooding presents life safety challenges where deep and or fast flowing water can sweep away 

people and cars. Erosive forces and dynamic sediment loads can also cause the river to migrate 

to new locations that may have been high ground but are occupied by the river following a high-

water event. For these reasons Pierce County regulates areas of deep and fast flowing water and 

areas at severe risk of channel migration as a floodway to limit future development. Areas behind 

a levee present a unique situation where residents may feel protected from a flood since their 

low-lying property doesnôt flood as frequently as it did prior to levee construction. Levees can 

fail for many reasons (over-topping, breaching, sloughing, flanking, etc.) creating a situation 

where warning times are shorter and evacuation routes become uncertain for the resident who is 

suddenly at risk. 

Profile  

Location  

The geographic scope includes the floodplains of the two major river systems in Pierce County 

(Puyallup and Nisqually Rivers). The Puyallup River and Nisqually River watersheds include 

forests, national parks, and wilderness areas in the upper watersheds; rural and agricultural uses 

in the mid to lower basin areas; and urban areas dispersed throughout the lower Puyallup 

watershed near the river mouth. To capture the full impact of the Pierce County river systems, 

this section has been divided into 11 planning areas: 

¶ Puyallup River 

o Lower Puyallup River 

o Middle Puyallup River 

o Upper Puyallup River 



 
FLOOD - PAGE -4 

PIERCE COUNTY HAZARD IDENTIFICATION AND RISK ASSESSMENT 2020 

¶ White River 

o Lower White River 

o Upper White River 

o Greenwater River 

¶ Carbon River 

o South Prairie Creek 

¶ Middle Nisqually River 

¶ Upper Nisqually River 

¶ Mashel River 

Puyallup River 

The Puyallup River and its two main tributaries, the White River and Carbon River, drain a 

watershed of approximately 1,040 square miles and flow from the glaciers of Mount Rainier with 

an elevation of 14,410 feet to Commencement Bay and Puget Sound. The Puyallup River runs 

through the cities of Tacoma, Fife, Puyallup, Sumner, and Orting, and large areas of 

unincorporated Pierce County. The Puyallup Tribe of Indians owns the river bed within the 1873 

survey area from approximately River Mile (RM) 1.4 to RM 7.2. The lower reaches of the 

Puyallup River were historically straightened with levees and revetments for flood control 

purposes. Mud Mountain Dam (MMD) on the White River at RM 29.6 provides storage of up to 

106,000 acre-feet of water to reduce flooding on the lower Puyallup River and to a lesser extent 

the lower White River. The dam was authorized by Congress after the 1933 flood of record and 

was completed in 1948 after an extended work stoppage for WWII. 

Lower Puyallup River 

The lower Puyallup River begins at its mouth in Commencement Bay at RM 0.00 and continues 

upstream to its confluence with the White River at RM 10.3. It flows through the cities of 

Sumner, Puyallup, Fife, and Tacoma and portions of unincorporated Pierce County. The 

Puyallup Tribe of Indians owns the river bed, below the mean high-water line, within the 1873 

survey area from approximately RM 1.4 to RM 7.2. The lower Puyallup River is primarily 

straight with levees on both the right bank, North Levee Road, and left bank, River Road. 

Surrounding land uses are mostly urban in the cities and a mixture of agricultural, rural, and 

urban in unincorporated Pierce County. 
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Puyallup River Extent and Occurrences  

Major flooding occurred in the lower Puyallup River in 1917, 1933, 1965, 1977, 1986, 1990, 

1996, 2006, and 2009. The largest flood on record since construction of MMD occurred in 

January 2009, with a flow of 48,200 cubic feet per second (cfs), approximately a 100-year event, 

in the lower Puyallup River based on current flood frequency flow estimates (FEMA/NHC 

2003). Flows in excess of 45,000 cfs are considered severe with significant flooding expected. 

Moderate flooding occurred in the lower Puyallup in November 2014, and again in October, 

November, and December 2015. 

Historical Flooding in Lower Puyallup River 

USGS 12101500 Puyallup River at Puyallup, WA 

103 Records from 1914 - 2017 

Water Year Date Stream Flow (cfs) 

1934 December 10, 1933 57,000  

2009 January 8, 2009 48,200* 

1996 February 9. 1996 46,700* 

1990 January 9, 1990 44,800* 

1987 November 24, 1986 43,800* 

1991 November 24, 1990 41,900* 

1965 January 29, 1965 41,500* 

1978 December 2, 1977 40,600* 

1918 December 18, 1917 40,500  

2016 December 9, 2015 39,800* 

2007 November 7, 2006 39,700* 

1935 October 25, 1934 39,500  

1933 November 13, 1932 37,800 

1956 December 12, 1955 37,600* 

1984 January 25, 1984 37,100* 

  *Post Mud Mountain Dam 

Probability of Future Hazards  

In 2003 FEMAôs study, contractor Northwest Hydraulic Consultants (NHC) calculated peak 

flows that would be utilized for updating the FEMA flood insurance study and flood insurance 

rate maps. For the Puyallup River at the U.S. Geological Survey (USGS) gauge at Puyallup 

(12101500), the calculations for the 10-year, 50-year, 100-year and 500-year recurrence intervals 

are shown to be respectively: 41,000, 46,000, 48,000 and 63,000 cfs. With the thresholds for 

moderate flooding (30,000-45,000 cfs) and severe flooding (greater than 45,000), the Lower 
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Puyallup River valley can expect to experience moderate flooding every two to ten years and 

severe flooding every ten to 25 years over a long-term period (Risk Assessment, URS 2012). The 

Pierce County Climate Resiliency Plan anticipates that flood risks will increase with more 

extreme precipitation events and more of the precipitation falling as rain being captured in the 

upper watershed as snow. Sediment loading is expected to increase from rivers coming off 

Mount Rainier thereby decreasing flood carrying capacity and increasing the risk of channel 

migration. 

Puyallup River Impacts  

Impact on Community 

Commercial and industrial properties comprise approximately 24 percent of the land use in the 

100-year floodplain in the Lower Puyallup River Valley (URS 2012). A major flood event would 

result in the temporary loss of business for properties in this area. Short-term output, income, 

employment, and tax revenues may also decrease. If businesses were to close due to the financial 

effects of flooding, economic activity would be slow to recover, and long-term economic 

impacts would be experienced. Major businesses in this area include the Costco Wholesale 

warehouse, several large banks, and several large sporting goods warehouses. In addition, there 

are several storage facilities and a recycling distribution center in this area (URS 2012). 

Land Purchases 

Since 2013, eighteen properties have been purchased totaling 61 acres. This brings the number of 

acquired acres in the Clear Creek area to an estimated 117 acres. Prior to 2013, twenty-one 

parcels totaling 16.24 acres were purchased by Pierce County in the lower Puyallup area. Many 

of the properties experienced repetitive flooding as a result of the backwatering of Clear Creek. 

The backwatering is caused by the closing of the flood gate at the mouth of the creek preventing 

the creek from draining into the Puyallup River. The flood gates are necessary to prevent the 

further rise of flood waters in the creek from the elevated flows of the Puyallup River. 

River Management 

The lower Puyallup River is confined by nearly continuous levees and revetments from the river 

mouth at Commencement Bay to the Puyallup Riverôs confluence with the White River at RM 

10.3. By restraining floodwaters from inundating the adjacent floodplain area, which includes 

residential, commercial, industrial, and port facilities within the cities of Tacoma, Fife, Puyallup, 

and Sumner, these flood risk reduction facilities collectively protect the highest land and 

improvement values in Pierce County. Substantial damage to these flood risk reduction facilities 

has the highest consequence and risk on the Puyallup River system. The taxable assessed value 

of property and improvements in the floodplain in the lower Puyallup is estimated at $1.8 billion 

(Entrix, Inc., 2010). The levees along the Puyallup River from RM 3.0 to 10.3 are owned and 

operated by Pierce County are summarized below. 



 
FLOOD - PAGE -8 

PIERCE COUNTY HAZARD IDENTIFICATION AND RISK ASSESSMENT 2020 

Levees and Revetments in the Lower Puyallup River 

Name Location  Ownership 

Right Bank 

Port of Tacoma Revetment RM 0.0 ï RM 0.7 Port of Tacoma 

COE Port of Tacoma Levee RM 0.7 ï RM 3.0 US Army Corps of 

Engineers 

North Levee Road Levee RM 3.0 ï RM 8.1, PL 84-99 Pierce County 

Murphy Levee RM 8.1 ï RM 8.6 Pierce County 

Benston/Boatman Levee RM 8.6 ï RM 9.7 Pierce County 

Old Cannery Levee RM 9.7 ï RM 10.3, PL 84-99 Pierce County 

Left Bank 

Simpson Revetment RM 0.0 ï RM 0.7 Simpson Tacoma Kraft 

Company 

COE Portland Ave Levee RM 0.7 ï RM 2.8 US Army Corps of 

Engineers 

River Road Levee RM 2.8 ï RM 7.4, PL 84-99 Pierce County 

Tiffanyôs Revetment RM 7.4 ï RM 8.6 Pierce County 

Linden/Flashcube Revetment RM 8.6 ï 10.7 Pierce County 

Damage to Facilities 

Flood damage to Lower Puyallup River flood risk reduction facilities have generally been mild 

over the past three decades. However, two substantial repairs have been made to repair damages 

due to erosion and one repair to fix fractured concrete panels. Damages from major floods and 

high-water events between 1990 ï 2017 have resulted in approximately 24 identified damage 

locations comprising 0.6 mile of levees and revetments. Damages have been estimated at nearly 

$2.15 million dollars (based on 2017 dollars). The table listed below summarizes recorded levee 

and revetment damages. No significant flood damage is currently apparent along the lower 

Puyallup River reach. There are isolated locations along the reach where repairs have occurred. 

The system is approximately 100 years old and showing signs of its age. Pierce County 

maintenance crews annually inspect and monitor the reach and implement repairs when 

necessary. 

Summary of Damages to Lower Puyallup River Facilities (1996-2017) 

Storm 

Season 
Segment Name Bank 

River 

Mile  

(RM) 

Damage 

Lineal 

Feet 

Damage 

1996 

1996 Tiffany's Left 9.2 100 Toe and slope failure. 

2005 

2005 River Road Left 7.2 540 Concrete panel repair. 
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Summary of Damages to Lower Puyallup River Facilities (1996-2017) 

Storm 

Season 
Segment Name Bank 

River 

Mile  

(RM) 

Damage 

Lineal 

Feet 

Damage 

2009 

2009 North Levee Road Right 5.3 190 Silt bench repair ï Dolos. 

2010 

2010 Benston/Boatman Right 9.35 100 Moderate slumping. 

2010 Benston/Boatman Right 9.35 200 
Moderate slumping, major erosion; concrete 

panels collapsed.   

2011 

2011 Benston/Boatman Right 9.35 200 
Four-foot deep slump.  Exposed concrete at 

toe. 

2011 Murphy Right 
8.47 - 

8.54 
390 

Scour and minor cracking in silt bench. 

Scour five feet in areas.  

2011 North Levee Road Right 4.27 105 Four-foot slump. 

2011 North Levee Road Right 4.45 106 
Sha Dadx Seepage Control Buttress and 

drainage. 

2011 Old Cannery Right 10.3 60 Toe rock failure. 

2011 River Road Left 6.4 30 Six-foot deep scour. 

2012 

2012 Murphy Right 8.5 200 
Toe and rock failure, some slump and 

erosion.  

2012 Murphy Right 8.55 30 Scour pocket out of face, downed tree. 

2012 North Levee Road Right 4.3 30 Four-foot slump. 

2012 North Levee Road Right 4.45 180 Sha Dadx:  soil buttress - sand boils. 

2012 North Levee Road Right 5.8 100 Melroy Bridge partial scour/slumping. 

2012 River Road Left 3.05 40 Cave dug into silt on LB, 5' scour depth. 

2012 River Road Left 6.4 30 
Six-foot deep scour in silt bench due to 

culvert outfall. 

2014 

2014 River Road Left 7.45 45 Toe and face rock failure. 

2015 

2015 Benston/Boatman Right 9.35 150 
Slump in revetment.  Concrete Panel 

missing.  

2017 

2017 Benston/Boatman Right 9.35 200 

Storm drainage outlet onto revetment face 

has caused severe scour to occur and end 

segments of the outlet pipe have failed.   

2017 Benston/Boatman Right 9.3 140 Potential scour. 

2017 Murphy Right 8.4 120 Silt bench scour. 

2017 Murphy Right 8.41 25 Scour. 
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Middle Puyallup River 

The middle Puyallup River reach begins at the confluence of the White River at RM 10.3 and 

continues upstream to the confluence with the Carbon River at RM 17.4, downstream of the City 

of Orting. Approximately 438 square miles drains to the middle Puyallup River. Throughout this 

reach, the river channel is a combination of large meander bends with segments which are 

straightened and confined by a combination of levees, revetments, and valley walls. The 

surrounding watershed and land use are mostly urban near the White River confluence in the 

cities of Sumner and Puyallup, while predominantly agricultural and rural residential through the 

Alderton-McMillan communities, and upstream to the Carbon River confluence (GeoEngineers 

2003). 

Several tributaries enter the middle Puyallup River in this reach including Alderton Creek, Van 

Ogles Creek, Fennel Creek, Ball Creek, and Canyon Falls Creek. The largest tributary, Fennel 

Creek, drains most of the eastern upland plateau, including much of the City of Bonney Lake. 

Fennel Creek flows into the Puyallup River near RM 15.2. Salmon and trout, including Chinook, 

coho, pink, chum, sockeye, steelhead salmon, and cutthroat and bull trout use the entire reach of 

the middle Puyallup River. 
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Middle Puyallup River Extent and Occurrences  

The middle Puyallup River experienced major flood events most recently in 1996, 2006, 2008, 

and 2009. The highest peak flow recorded at the Alderton Gauge occurred on January 7, 2009 

with 53,600 cfs (based on the USGS calculation). However, this is thought to be an overestimate, 

because it is higher than the peak flow measured downstream at the Puyallup gauge in the lower 

Puyallup River. The Alderton gauge results historically have a lower confidence during high 

flood stage events. Since 2013, there has been no flooding in the Middle Puyallup. 

Historical Major Flooding on the Middle Puyallup River  

USGS 12096500 Puyallup River at Alderton, WA 

48 Records From 1915 - 2017 

Water Year Date Stream Flow (cfs) 

2009 January 7, 2009 41,600 

1996 February 9, 1996 41,500 

2007 November 7, 2006 40,300 

2016 December 9, 2015 35,800 

2015 November 25, 2014 30,700 

2000 November 25, 1999 24,800 

1956 December 12, 1955 23,300 

2005 January 19, 2005 23,300 

1947 December 11, 1946 22,600 

1954 December 9, 1953 21,900 

2003 January 31, 2003 21,000 

1922 December 12, 1921 20,000 

2011 January 16, 2011 19,900 

Probability of Future Hazards  

In 2003, FEMAôs study contractor NHC calculated peak flows that would be utilized for 

updating the FEMA flood insurance study and flood insurance rate maps. For the Middle 

Puyallup River at the USGS gauge at Alderton (12096500) the calculations for the 10-year, 50-

year, 100-year and 500-year recurrence intervals are shown to be respectively: 27,500, 38,600, 

43,500 and 55,100 cfs. Based on the NHC study and historical flow record, the Middle Puyallup 

River valley can expect to experience moderate flooding every two to five years, and severe 

flooding every ten to 25 years, over a long-term period (URS 2012). Generally, flooding occurs 

during late fall into early spring, particularly between the months of November and February. 

The Pierce County Climate Resiliency Plan anticipates that flood risks will increase with more 

extreme precipitation events and more of the precipitation falling as rain being captured in the 

upper watershed as snow. Sediment loading is expected to increase from rivers coming off 
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Mount Rainier, thereby decreasing flood carrying capacity and increasing the risk of channel 

migration. 

Middle Puyallup River Impacts 

Impact on Community 

Commercial and industrial properties do not comprise a large portion of the Middle Puyallup 

(less than 1 percent) (URS 2012). Therefore, a large flood event would not result in a major 

impact to the economy and tax base in this area. Due to the large presence of vacant lands, open 

space, and resource land, temporary loss of business in this area is likely to be low. However, 

lands used for recreation or resource land may experience some economic loss if these areas are 

unable to be accessed or used during the flood or during the recovery period following a flood 

(URS 2012). 

Land Purchases 

The following land and home acquisitions have occurred since 1991, using a combination of 

federal and state grant funds and local match. 

¶ Acquisition of home and property between 128th Street and the confluence with the 

Carbon River (48 acres). 

¶ Acquisition of home and property between (RM 15.9 - RM 16.7) 116th Street and 

128th Street (50 acres). 

¶ Acquisition of homes and property near Fennel Creek confluence (44 acres). 

¶ Acquisition of homes and property in the area of 96th Street and McCutcheon Road 

between RM 13.8 ï RM 15.0 (78 acres). 

¶ Acquisition of homes and property near Riverside Drive (1.8 acres). 

¶ Acquisition of homes and property near/in the City of Sumner (11 acres). 

In 2015, one additional property near Riverside Drive was purchased for flood damage 

mitigation. This parcel was an estimated .75 acre. 

River Management 

The middle Puyallup River levees and revetments form nearly continuous bank protection from 

the confluence with the White River at RM 10.3 to the confluence with the Carbon River at RM 

17.4. Many levees within the middle Puyallup River system are included in the U.S. Army Corps 

of Engineers, Public Law (PL) 84-99 Levee Rehabilitation program. Revetment structures make 

up a significant number of the river management facilities that are ineligible for inclusion in the 

PL 84-99 program. The below table contains a list of river management facilities and their 

ownership. 
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Damage to Facilities 

Flood damages to middle Puyallup River flood risk reduction facilities range from mild to 

moderate in the past three decades. Damages sustained generally range from partial washout of 

the flood risk reduction structure over a few hundred lineal feet to localized moderate scour and 

erosion. Damages from major floods and high-water events between 1995 ï 2017 have resulted 

in approximately 91 identified damage locations comprising 3.6 mile of levees and revetments. 

Damages have been estimated at nearly $7.37 million (based on 2017 dollars). The middle 

portion of the Middle Puyallup River reach between RM 12.2 and RM 14.2 has historically been 

most vulnerable to repetitive damages requiring repair actions to restore the structures. Since 

2013, levees and revetments that have experienced repetitive damages include WAZZU, 

Bowman-Hilton, Van Ogles, and Sportsman. 

The table listed below summarizes recorded levee and revetment damages to middle Puyallup 

River facilitates (1995 ï 2017). 

Levees and Revetments in the Middle Puyallup River 

Name Location a Ownership 

Right Bank 

Traffic Avenue Revetment RM 10.3 ï RM 11.0 Pierce County 

River Grove Levee RM 11.0 ï RM 11.45, PL 84-99 Pierce County 

Riverwalk Revetment RM 11.45 ï RM 12.0 Pierce County 

Riverside Levee RM 12.0 ï RM 12.8, PL 84-99 Pierce County 

Van Ogle Revetment RM 12.8 ï RM 14.2 Pierce County 

Evanger/White Revetment RM 14.2 ï RM 15.0 Pierce County 

Fennel Creek Revetment RM 15.15 ï RM 15.9 Pierce County 

Mosby Revetment RM 15.9 ï RM 16.65 Private 

Dollar Creek RM 16.65 ï RM 16.9 Pierce County 

Lindsay Levee RM 16.9 ï Carbon RM 1.2 Pierce County 

Left Bank 

Knutson Revetment RM 10.7 ï RM 12.0 Pierce County 

WAZZU Revetment RM 12.0 ï RM 12.8 Pierce County 

Bowman/Hilton Levee RM 12.8 ï RM 13.6, PL 84- 99 Pierce County 

Sportsman Levee RM 13.6 ï RM 14.4, PL 84-99 Pierce County 

Ball Creek Revetment RM 14.4 ï RM 15.7 Pierce County 

McMillin Levee RM 15.7 - RM 16.65, PL 84-99 Pierce County 

Bowen/Parker Levee RM 16.65 ï RM 17.5, PL 84-99 Pierce County 
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Summary of Damage to Facilities in the Middle Puyallup 1995 - 2017 

Storm 

Season Segment Name 

Bank 

River 

Mile  

(RM) 

Damage 

Lineal 

Feet 

Damage 

1995 

1995 Bowen/Parker Left 16.8 50 Toe/slope failure. 

1995 Bowman-Hilton Left 13.2 150 Partial Washout. Toe and face rock. 

1995 Bowman-Hilton Left 13.2 600 Toe/slope failure. 

1995 Mosby - Historic Right 16.0 400 

Toe/slope failure with spots of total 

failure. 

1995 Mosby - Historic Right 16.2 250 Partial Washout. Toe and face rock. 

1995 Riverside Revetment Right 12.8 600 Some Toe/slope failure. 

1995 Van Ogle Revetment Right 13.4 225 Partial washout. Toe and face rock. 

1996 

1996 Bowen/Parker Left 16.7 100 Total failure. 

1996 Bowen/Parker Left 16.8 200 Toe/slope failure. 

1996 Bowen/Parker Left 17.4 100 Toe/slope failure. 

1996 Bowman-Hilton Left 13.2 500 Toe/slope failure. 

1996 Dollar Creek Right 16.8 800 Toe/slope failure. 

1996 McMillin  Left 16.0 600 

Toe/slope failure with spots of total 

failure. 

1996 McMillin  Left 16.2 250 

Toe/slope failure with spots of total 

failure. 

1996 Mosby - Historic Right 16.0 400 Toe/slope failure. 

1996 Riverside Revetment Right 12.8 600 Toe/slope failure. 

1996 Sportsman Left 14.2 100 Slope failure. 

1996 Wazzu Revetment Left 12.2 600 Toe/slope failure. 

2002 

2002 Van Ogle Revetment Right 13.0 50 Toe and face repair. 

2004 

2004 Riverside Right 12.7 100 

Partial washout of the toe and levee 

facing. 

2005 

2005 Evanger/White Right 14.2 450 Repair/replace toe and face rock. 

2006 

2006 Bowen/Parker Left 17.3 220 Face erosion. 

2006 Bowman-Hilton Left 13.2 500 Fracture: scour. 

2006 Evanger/White Right 15.0 300 Face erosion. 

2006 River Grove Right 

11.0 - 

11.5 
0 

Overtopping with minor levee damage. 

2006 Sportsman Left 13.6 40 Fracture. 

2006 Sportsman Left 14.0 300 Washout. 
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Summary of Damage to Facilities in the Middle Puyallup 1995 - 2017 

Storm 

Season Segment Name 

Bank 

River 

Mile  

(RM) 

Damage 

Lineal 

Feet 

Damage 

2006 Wazzu Revetment Left 12.2 300 Face erosion. 

2007 

2007 Bowman-Hilton Left 13.2 880 

Repair scour from levee being 

overtopped. 

2007 McMillin  Left 16.3 50  

2008 

2008 128th & McCutcheon Right 16.7 12 Top of levee/access road scour. 

2008 Bowen/Parker Left 16.8 75 Toe rock failure. 

2008 Bowen/Parker Left 16.81 50 

Toe rock failure and partial face rock 

failure. 

2008 Bowman-Hilton Left 13.2 60 Minor top coat damage. 

2008 McMillin  Left 15.7 30 Damaged toe and face rock. 

2008 McMillin  Left 

16.1 - 

16.2 30 Toe and face rock failure. 

2008 Riverside Right 12.0 30 Damaged toe and face rock. 

2008 Riverside Right 12.4 236 Damaged toe and face rock. 

2008 Riverside Right 12.7 5 Minor top coat damage. 

2008 Sportsman Left 13.75 0 Blocked culvert. 

2008 Van Ogle Revetment Right 13.5 30 Damaged face rock. 

2008 Wazzu Revetment Left 12.2 148 Wazzu partial washout. 

2009 

2009 128th & McCutcheon Right 16.75 20 Toe and face rock failure. 

2009 Bowen/Parker Left 16.7 12 

Top of levee/access road scour. Tide gate 

damaged. 

2009 Bowen/Parker Left 16.7 300 Access road scour, face rock failure.  

2009 Bowen/Parker Left 16.8 75 Toe rock failure.   

2009 Bowman-Hilton Left 13.2 200 Scour 200 LF facing rock failure.  

2009 Bowman-Hilton Left 13.3 50 Scour 1/2 feet deep for 50 LF. 

2009 Evanger/White Right 15.0 200 Total levee failure/ end of levee. 

2009 McMillin  Left 

16.1 -

16.2 60 Toe and face rock failure. 

2009 River Grove Right 

11.0 -

11.5 
0 

Overtopping with minor levee damage. 

2009 Riverside Right 12.6 15 Scour over top of revetment. 1-2 feet 

2009 Sportsman Left 13.75 200 Blocked culvert.  

2009 Sportsman Left 13.9 250 Damaged toe and face rock. 

2009 Sportsman Left 14.00 300 Major scour. 

2009 Sportsman Left 14.10 150 Head cutting on back side of levee. 

2009 Wazzu Revetment Left 12.2 65 Partial washout. 
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Summary of Damage to Facilities in the Middle Puyallup 1995 - 2017 

Storm 

Season Segment Name 

Bank 

River 

Mile  

(RM) 

Damage 

Lineal 

Feet 

Damage 

2010 

2010 Riverside Revetment Right 12.8 50 

Minor face rock slippage and possible toe 

rock misplaced.   

2010 Sportsman Left 

14.05 - 

14.17 650 Slump and scour near Sportsman Club.   

2010 Sportsman Left 

14.05 - 

14.17 650 Slump and scour near Sportsman Club.   

2010 Van Ogle Revetment Right 13.65 100 Slump in front of Knobloch residence. 

2010 Van Ogle Revetment Right 14.14 120 Toe rock and face rock failure. 

2011 

2011 128th & McCutcheon Right 16.8 440 Major scallop scour missing levee. 

2011 Evanger/White Right 14.2 75 Toe rock failure. 

2011 Evanger/White Right 14.9 200 Toe and face rock failure. 

2011 Fennel Creek Right 15.4 45 6 ft deep scour. 

2011 River Grove Right 11.42 50 3 ft slump. 

2011 River Walk Revetment Right 11.9 60 Minor toe scour.   

2011 Riverside Right 

12.3 - 

12.4 425 Toe rock failure. 

2011 Riverside Revetment Right 12.8 70 Toe and face rock failure. 

2011 Sportsman Left 

14.05 - 

14.17 650 Slump and scour.  

2011 Sportsman Left 14.2 220 Toe rock failure. 

2011 Van Ogle Revetment Right 

13.65-

13.66 100 Slump in front of Knobloch residence.  

2011 Van Ogle Revetment Right 

14.14 - 

14.16 120 Toe and face rock failure.  

2012 

2012 Ball Creek Left 15.3 100 Toe and face rock failure. 

2012 Bowen/Parker Left 

16.7 - 

16.8 300 Face rock failure.  

2012 McMillin  Left 16.1 100 Toe and face rock failure.  

2012 Riverside Right 

12.3 - 

12.4 425 Toe rock failure. 

2012 Riverside Revetment Right 12.8 100 Missing face rock. 

2012 Van Ogle Revetment Right 14.1 120 Toe and face rock failure.  

2012 Wazzu Revetment Left 12.2 50 Over steepened, loss of face and toe rock. 

2013 

2013 McMillin  Left 16.1 100 Toe & face rock failure. 

2013 Riverside Revetment Right 12.8 100 Missing face rock.   
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Summary of Damage to Facilities in the Middle Puyallup 1995 - 2017 

Storm 

Season Segment Name 

Bank 

River 

Mile  

(RM) 

Damage 

Lineal 

Feet 

Damage 

2013 Wazzu Revetment Left 12.2 50 Toe & face rock failure. 

2015 

2015 River Grove Right 11.2 75 Tree root pulled out section of levee. 

2015 Sportsman Left 13.7 250 Partial erosion of revetment face rock. 

2015 Wazzu Revetment Left 12.2 150 Missing rock and over steepened. 

2015 Wazzu Revetment Left 12.2 150 Missing rock and over steepened.  

2017 

2017 River Grove Right 11.2 
110 

Overly steep.  Sloughing.  USACE 

repair. 

2017 Wazzu Revetment Left 12.1 60 Levee damage. 
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Upper Puyallup River  

The upper Puyallup River begins at the confluence of the Carbon River at RM 17.4 and 

continues upstream to the Champion Bridge at RM 28.6, just downstream of Electron Road. The 

contributing drainage basin for this reach is approximately 188 square miles. In the lower portion 

of this reach, the river is confined by a combination of levees and revetments. In the middle 

portion there is less confinement due to the presence of two setback levees, the Soldiers Home 

setback levee at RM 21.5 to RM 22.5 and Ford setback levee at RM 23.4 to RM 25.0. Above RM 

25.0, few levees and revetments remain on the right bank due to past flood damages and changes 

in flood management strategies. The surrounding watershed and land use is mostly urban on the 

right bank of the Puyallup near the City of Orting between RM 17.4 to RM 21.8, but 

predominantly agricultural, rural residential and forested upstream of RM 21.8. Like the middle 

Puyallup River, by the 1930s much of the valley and surrounding hills in the upper Puyallup 

River were harvested for timber and the valley cleared for agriculture (GeoEngineers 2003). 

Several tributaries enter the upper Puyallup River including Horse Haven Creek, Fiske Creek, 

Kapowsin Creek, and Fox Creek. The largest tributary, Kapowsin Creek, originates in Ohop 

Lake and Lake Kapowsin located approximately 3.7 miles upstream from its confluence with the 

Puyallup River at RM 26.0. Salmon and trout, including Chinook, coho, pink, chum, and 

steelhead, use the entire reach of the upper Puyallup River. 
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Upper  Puyallup Extent and Occurrences  

The upper Puyallup River experienced flooding most recently in 1990, 1996, 1999, 2000, 2006, 

2008, and 2009 (see Historical Flooding in the upper Puyallup River table). The largest flood 

event on record at the USGS gauge near Orting occurred on November 6, 2006 with a flow of 

21,500 cfs, estimated to be approximately a 160-year event in the upper Puyallup River. Since 

2013, there have been multiple high-water events that have not resulted in any significant 

damage to private property or public infrastructure other than flood facilities. The categorization 

of major flooding is based on a threshold of discharges in excess of approximately 16,000 cfs at 

the Orting gauge. 

Historical Flooding in Upper Puyallup River 

USGS 12096500 Puyallup River Near Orting, WA 

86 Records From 1932 - 2017 

Water Year Date Stream Flow (cfs) 

2007 November 6, 2006 21,500 

1996 February 8, 1996 18,300 

2016 December 9, 2015 17,200 

2009 January 7, 2009 16,900 

2015 November 25, 2014 16,500 

1963 November 20, 1962 15,300 

1960 November 22, 1959 12,900 

1934 December 10, 1933 12,800 

1965 January 29, 1965 12,200 

1956 December 11, 1955 12,100 

1978 December 2, 1977 12,100 

1933 November 13, 1932 11,800 

1990 January 9, 1990 11,600 

2000 November 25, 1999 11,600 

2005 January 18, 2005 11,500 

Probability of Future Hazards 

In 2003 FEMAôs study contractor NHC calculated peak flows that would be utilized for updating 

the FEMA flood insurance study and flood insurance rate maps. For the upper Puyallup River at 

the USGS gauge at Orting (12093500), the calculations for the 10-year, 50-year, 100-year and 

500-year recurrence intervals are shown to be respectively: 12,200, 16,800, 18,600 and 22,600 

cfs. The FEMA Levee Analysis and Mapping Plan (2019) used additional peak flow data 

through 2017 that includes significant flooding in November 2006, January 2009 and December 

2015, and revised these estimates as follows for the 10-year, 50-year, 100-year and 500-year 

recurrence intervals, respectively: 12,890, 18,400, 20,800 and 26,520 cfs. This recent flow data 
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shows a twelve percent increase in the one percent annual chance flow. Based on the NHC study, 

the historical flow record, and the thresholds for moderate flooding (13,500 cfs) and severe 

flooding (greater than 16,000), the Upper Puyallup River valley can expect to experience 

moderate flooding every two to four years, and severe flooding every three to five years, over a 

long-term period (URS 2012). Generally, flooding occurs during late fall into early spring, 

particularly between the months of November and February. 

Upper Puyallup River Impacts  

Impact on Community 

Although commercial and industrial properties do not comprise a large proportion of this area 

(less than 1 percent), a number of these properties are located within the 100-year floodplain 

(between the Puyallup River and state Route 162) (URS 2012). If a major flood event were to 

happen in the floodplain, it would impact the economy and tax base in Orting. Due to the large 

presence of vacant lands and resource land, temporary loss of business in this area is likely to be 

low outside the City of Orting (URS 2012). However, lands used for resource land, including 

agriculture, may experience some economic loss if these areas are unable to be accessed or used 

during the flood and during the recovery period following the flood (URS 2012). 

Land Purchases 

The following land and home acquisitions have occurred since 1991, using a combination of 

federal, state, and local funds. 

¶ Acquisition of homes and property along Orville Road near Champion Bridge (53 acres); 

¶ Acquisition of homes and property in the Neadham Road area (180 acres); 

¶ Acquisition of homes and property near the High Bridge (8.5 acres); 

¶ Acquisition of homes and property along Orville Road in Ford levee area (192 acres); 

¶ Acquisition of property along Puyallup River left bank in Soldiers Home area (136 

acres); 

¶ Acquisition of homes and property near Leach Road (15 acres); 

¶ Acquisition of homes and property near the confluence with Horsehaven Creek (29 

acres); 

¶ Acquisition of homes and property for the South Fork Setback levee (58 acres); 

¶ Three properties were acquired in the Neadham Road area (17 acres); 

¶ Six properties were acquired along Neadham Road and one property was acquired near 

Orville Road Kapowsin Creek (40 acres); 

¶ One property was acquired along Orville Road and one property was acquired near 

Neadham road (7 acres); and 

¶ Three properties were acquired along Orville Road (73 acres). 

  
























































































































